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[It** 1 ] 

RjBHSrt fcfcuTJMBRlSfc J:»)4J!Ki-**-sK>'^y»fl-«r*l*-r*lXtt2Jei±o 
% 1 Xf* 2 W±<?)-7 *>9 -&mRl&giW\*l<Offifc&W.KmW.2 *ITV>S «T£$ *L£ 

mi Xl*2 J2LL Ml*?* ^-KttLTSBifcSttT**) 7 4 ;v^-^f>l^*$*t 

* - *r> ^ j tt&*$m-? & c t £ & * - # y ± J tt&V>m JKH i: . 

Ristsart-cscffl risk «t *)&j*i-4*-#>^y*r»sr@iR-r*7^ ji^-g 

2 ] 

m$.m 3 1 

nisMtaE ir^tfMm^ T^^yxit^%-ci>i>m^m 2 x# 3 ^ia«o«a 0 

5 ] 

mti7H *9-t »j --yy&wtK tfxmtffifcmKmM-t&is^y hM^'J7^ 
. swsivx^ YMJ&XV7 4 AbMmtfxmt<DmK&UT&'VV7**&T&^'%. 

6 ] 

MIB^^M<7)ffi*^'S:< t^25ps i K/¥^-f -C&&Sf30fl 5 Xfi 

6 H3B*<&^a. 

fi 6 tc|B«<7>^fi 0 

ffi^Rjfc^rt^Jfcfcfc^trAfcfc&sftL* M%7 4 )V9 -\±7 4 )V9 ~m.ft^ffik.hfi 
ifctfKtt-S a. Title tfxjg Site 7 -f ;v 9 -ifiWm.^ 1 ~ 8 <7>v>-f tt^ 

im&m i o] 

1 1] 
2] 

»B^y^!7-f t >f'*-, #yr*iML Xfi-r^a^ (SiM) n- 

[I«13] 

MIB7^ ^>-60?Lg*% 105 ^ny^it^SlMl ~ 1 2 <*>v>i*tij&* 1 M^tiW. 

[»*ai4] 

1 5] 
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[itai6] 

p^^-r^>»*s i~i5 w-ftifr i ^^iB®<o^g 0 

[at 3fc3f 17] 

jgl^ iftfElX{i2J^±<7>7^ A^-^SBISSftT&tK *-**>^y*t^$r-^tfRl&^ 

[m*JMi 8] 

mmy-i *9 — 9 l ) - —y mum*'* ? h-^&»)> Atrial 

IB 35T * IS t if 7, * )\> * £ & & * t f^tti" * sir IB 1 X 2 £1 ± <7) v * tr h Bj£ * U 7 

^t^raKtes-rs 1 xii 2 a±oA-ji/7*^tti>i*s 1 iu&v>y^ ^9-mm.o 

[1*S19] 

&tt <bi>l oo->*^ .7 'J7< xrt*. tf^^A^SriitrfB l Xli 2W±<07 fl/* 

-«>T*Etlfc#< J: 9 KgBfgSft&it^ 1 8lB«<7)-7^ )V9~mW.o 

nstssu 0] 

9 <D v> T *t ^ 1 ^ M f B^<0 7 ;V ? - £ & # - *~ > ± ^ ttfl-frlft «> * <t> 
[Sialic 2 1] 
[M^H 2 2] 

lXli2Jtt±<7>:7-r /w* — s^rx*Mai-raM^2 0XI±2 1 KUWLOELBgiWo 

m&m 2 3 ] 

2 0 - 2 2 WfiLfr 1 ^KfBfcCORJ&^So 
2 4] 

^>/tie> K hiT IB/* ;V y^S^ 1$ »ft 2 *t & 2 3 f B^ KJfciS So 

[W*« 2 5] 

flfrlB**x^;wx^fltflB lXti2 J^±<^7-f ;w^-<7>T^fl8^^iai?*i-&W^^2 4 ?B«?> 
[»££2 6] 

mk. ■iriBiX{i2W±<7)7'f ^^-^-etx.Ti3«9fliriB^-fig;s:is^i^iL#e5^n-r*^ 
iBixii2ti±<7)7^ 2 0-2 swr nfrim^uM<om^m 

So 

IM^JM 2 7] 

mtiy-i )i< 9 - 9 ') - 9~mM* % , rt)V7*mtXto&if *Ukffifc&iK : MM-t%> 1 X 

\±2\>l±.V>Vx.v h^Jft* 'J 7 **«fSE7-f JU^-*rtt«-r*BI**2 0-2 5?>^ 
ritaM ^HIB«<7)M^So 
[m*^2 8j 

TJirfBlXte2&±<Dv^y 7* fir®?* A>*-£rtKKK3*U 

a^^mie i x{*2 vx±.<oy << )V9~<DTMmfcm>< m$.m2 7 t&m<DKi&mw. 0 
im^2 9] 
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[iM3 0] 
[»*3C 3 1 ] 

htz%> %m * m i x a 2 u±<o * - ± - k mM-r & . iix»i2^±^-t- <D±m k 

l Xti 2 fcJUKD&APt. inXkt2 W±<7>^-:h-<art:i6c7>^& < i: & 1 o<D&'X 
fc*fc]E£fl:LTJ3»K ® 1 Xfi 2 &>±<D'*-7— fc3ttflc«i^JiaLTv»4«BEat, l£l 

xii2^±o/^-^--oTv^^*s^MJE^F , D^$)oT, §£#-#:^y*m£#tHa;m 
\zm\-tz>%,<D^ mn.}£^^<D\x\t2\^±.<Dis^xnt, mixit2Hk±<oy^ fr? 

Xti 2 &±<D&mu t U I£ lXli2 &±<07-f 
2] 

utile i xii 2 fiii(7)**xftAD!i s , m&tfxmbmfcmK&mTzv* -? yi&wl* 97^ 

[H£3C 3 4] 

flisE^ri£>5rx«*as*>^ mjj-tf^i-stfftzffigk-r&tzibizwinztiz ix»±2W.±o 

R&jAtf.xXit'^fe l Xtt 2 &±<Dmy ** r -4rflt$Mt5&*t*^ l£ l XJi 2 W±<t>7 -y 

*TMh jj-tfyi-stf&cDmmjjmo 

[IM3 6] 
[WmM3 7] 

OBlrlB^*^^ ->* xyh ^rnfie l X»± 2 J^LhO 7 -f * * - <DTMM KmfrtiZ m&W. 
3 6fB^<7>7?8;o 
[IM3 8] 

3 7 icia^o^^o 

[i»*«3 9] 

trie 1 Xfi 2 &±<D y*)V?~ <D±mm<D]£%ibK MR 3 tLfc**JI;tj Srilx-TigtjQ-*-* 

im*^4 o] 
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[»*£4 1] 
imxm* 2] 

[0 0 0 1 ] 

*3&!JJMt, 2 0 0 l^Mfl 3 0 BKmm2HiZ*m®%t&&m6 0/3 1 6, 4 2 3tS 
tF2 0 0 2#3fll5 BHm®^ttfc*S#l^mMl 0/0 9 8, 8 2 8^£>^fc*t£ 

situ) * u-->^*tt«i-4. *-#>^-y*t*najR«>fc*«>7^ ^^-isitxra 

[flM] 
[00021 

iMS*-*:/^ (SWNTs) > ^m*-***;?-*--'? (MWNT 

s) „ ^y^j.--7*;w, S.^^^- f/ugjftOTttfe**"*"**-*^* K* 

£ ^ tr .0 l^'b^^ # * K & & Iftfl-^* »C„ 

^y f c 7l) 7 7-v>'^> x y)jz&%fr : ?'A<Dyj-i'>t L-c$j]£>:}t& c 76 > c 7 sn c, 4 

MI^7 7-l/>C 2 » (fiLN^ s 5 0H±) ^f^r^-tfo r7 7-V>J fcv»dffl»tt 
M5*#fcJ:oT3#3:riTv>* (-««Hw»ihJV^>X.i 

9 - t**ftaJ^nrtS& J: »9^^:<7)7'7- 1/ J: 9 ^^5 C * 

Jt?«ifc1)-e^ jfc+fcfcfts-frfci 1 ttHo tlx.if77-w>4^*-^> 
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y*7-w^ wmij-^y-r;^-*---? (swnts) > &m*~tf>-rs (m 

WNTs) %¥<7)*-tf>1-SWn\t, «H4LK, fllx. I* T- ifc (Mx. 5 
, 2 2 7, 0 3 8^C^5, 8 7 6, 6 8 4f) , teffim (*g#lf 5 , 2 7 3, 7 2 9 
5, 9 8 5, 2 3 2 ^^6. 162, 4 1 It, ^7-Kt> (1991) TNat 
u r ej (3 5 2t) 13 9-UM-a Ay- Kf (1 9 9 2) Tj . P h y s. 
C h em. J (9 6t) 6 6 5 7^-v\ (1 9 9 2) TCarbonJ (3 

0%) 1183^-a S^#y>f ( 1 9 9 2) rComb. FlameJ (88 
%) 1 0 2^-v\ y-^^-m (1993) TNatureJ (366%) 728-73 

i^-v) , m^tf-A^ mz-&*m&ft5, 3 1 6, 6 3 6-s§o , u—r-rzru 

(-f>^ (1999) Tj. Phys. Chem. BJ (103%) 9 

^<r>m.^mK^x, *-#>i-sttfttemmg.ft-?$Lf&2tifcfe®iii2ti2>i!)K mux. 

UMAli, ®S5LBWfrh (W. ^ 9 y f-v-^ ( 1 9 9 0 ) TNatureJ (347% 
) 3 5 4~ 3 5 7^-y) , y.\±^&^y ^>^-lft<n®MfP<D9\-mfrh {uwy^\z 
£2>*m!$W5 t 3 0 4, 3 6 6f) , 7 9 XV - frMMmMPlKid^X (P. ^ffy 
tJ. B. /n»7- K ( 1 9 9 9) Fifth Int'l Microgravity 
Combust ion Workshop, K. R. fyf^f^-t J. S. :r 4 Jc> 
MUTNASA/CPJ (199 9) 208917, 1 3 7 ->*) 

&V>T ($IRf H «£ & 1 9 9 5 ^Ki&ff £ frfc J P 7 1 3 8 0 0 9 £PS&$&<7>^&) & 

?bk~<Dik&%!)$:®itz-r2,fki&mmu? t *ffi.<b&fr*tx<mm-r2> 2^.mmss.^m 
nmm^Kx^x 1 9 9 4^K$&fTS*i/t£i§£$gj p 6 0 5 6 4 1 4<D^m\zm. 

tS^lilot^v^ nvyyflitittS, 3 0 4, 3 6 6 -^K&^T, l o<o® 

mw&ffidtLXi t-r&mm] 

[0 0 0 3] 

< fcmmw\*iKs$^xz<Dmx? v -->yx%, ^Wu^mf^ ^ t & < ®mz 

(*-jK>^y#»05) K«£Jgfi^P)JR»)ai-t-/*-jj?>^y#3H-®j|Kofcie>^>7'f 
[0 0 0 4 J 

tfy-t-Sttn*? 4 )\s?-izMt>*Mz-2>ZkKJ: y)1fom-r& 0 mmtl (motive force) 
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»*74 -W£j&®&1M9k+ZjR&&WiK&*>mzto&hti& 0 J-^vt-'ttttO* 
)£ if -f JKJ&M* £ * - # > * <> #«• * JK* b ^ 0 Z t § S J: 5 b X 

u-tfyi-sttftzyj )i>*-frhm&-r& 0 mwijjtt&Lmmwftv? 4 k*r 
^{cinx.ib*t, 74 iui'-*afciit«^^bfc»)-r**5?*R<, * 

«ofc*K *K XttS9^>*ft"^««Wt7'f )U^-*tt^bfc«J-r*o 

mmtf^M^xy 4 *7-£ttb<tt*U *bTJ&&S*Lfc:fr-**7^7*m 
tt> J: o T$«»XttHftSK*T U»*? M, **VM4***7 4 

S>) offitfc&liifc* 74/l/^-H«»***Pit*«**»*?*> (matr 

*>*Jt«-cW\ 7 4 *oT, 7 4 ;v7-Kffil&:&£ijnx-TJR&b 

tz$LtiWo*®i:-?z>z.tii-?Z. jR*bJt^ifc»*7 4 ;v7-?L^£>l&*-*-2>-*: i-ci 

^J-CJis jst#^(±/^7<fc£:afc#7-7iy Kpulsed jets of gas) <7>BS *i& 

^^<7)isiJK^ms.o f ^ji. #-*-7^-y *m<7?m^m £ * <> j&ji^ 

;v^-^g{4, *-jK>"^ 7 RlB^fc«E'frW^*ab, 
*P5^£<7)£j&#;v^ (product gas flow) £$»i^U> #~7jg&14<7> 7 4 /u*-* 1 Xli 2 

atlfeStiS.fcd fcmipfrh<7>!kj£®*^tr%mv>i < £ 1 Xli 2 

^±(7)7 4 frf-Z&M-T&o 7 4*9-\** <&^«:<7)*-**7^7^$-#tf«^^ 

<, MthtlZo MK74 fr?-mWl±. ffi%LZfltz*~*^TSttft*. 7 4)\>9~* 
*$bW<r>V 4 ^-^mii, lXl4 2^±0^2ai*7 4 5-^74^7-^') 

)v?-w-=. yymmii, m®t>*7 * *i'9-K])\iz.x£.j&®zm2:-rz><> ts-t l 

v^JS^J-cii. 74 ;u^-7 'J-^77*^Sli. ^^74 ;w7-K#*&b£j£&£Bfc* 
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tfz, *%mit, *$m<r>7 4 )i>*-mw*m^x. &WLm.mmfrt>*-tf>7-y&n* 

£Bfc*-r&I*I£^-tr<, MK, £07jj£fi. »»$*ifc«Jft«rS6Jtl!fl9MRJK*P*^iaJtt-t- 

* - t- y ttm*mJZ*kt&irxffi&5k3i $ ^z>$m*z> u-^y^y tt ft feK i> 
T-yttftzmm-rz <t 1 fcgeigsft-cn&o 7-i^y-±.xm^n^±^m\t, ±ie<t> 

**K ®ift^7^U f /Xli^^-7^;v^-HljDx.Sii:lcJ: 19 7 -frbm^ZfiZ 
mzii&o -$£mMX-te, 74 frh1klih2ii2> tztbiz^ tkj&>&m 
Wk.tf^)\'7~*mtZ>Z-t\z£.V)) , Rj6^rto«3KSr + Bfi-4Ct*<&lftift 

kj:*), %-tfy+ytfft<Dmm;um.*KmmMm*?v---yy-r2,zbi!> i X'%, 

ijfijin* h£T»:)\ RIW<?)l?M^^l> ^/Bft'viEjlSfcofcj&t* 
[0 0 0 5] 
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74 ;v?-rt^^iS*LS#-**>:^*t£H^ 74 «j J: oTlg 

fc»K XI*B!l?>3ji£-C7 4 ;i/^-$ri&^LTiP^o*tSo 

T-Ji. /N'^X'fb^tL^XIi^KJ^^^^tL^^-f jv* -Kill 7 4 A- 

7 4 ;w?-£7 V -iV^-fc^fl^JU^fcJBv^JWfcipilcfl* y 4 9 - 9 *) *- ~> if 

mn^^x^ %m.x\t%^)v^y h )v^~^ii^xm.m^xumi3. mrau x 

£L< ii*c**«aiRfl9-ic7-f ;v^-^inx.o*t^»o iXtt2&±<*>^8^ 

K> iXii2m±o^/f*&An*7 4 ;w^-iS#<7)R{t^rtn^-r2, 0 tfi lv^*«t? 
74 ^^-^a<o^ti$#tlXJiliIJlXl|{i. KIMF^M. («&W*IB*>EH») t-te 

-#*7 I) ftTv>&M,^;i/7ttl§v^T£ >K ^(0^^7**81:, £~U££ i ;ft*fe£ 

**m<?>y 4 w±Ltz*), -frift^icft^-r*^*^**^ 

<b7 4;W:5'-£SI&Lfc»9-r&¥ : fr<. 7 4 /P* - 7 U - - 7 ^Cf^^OlHlJR^Br^ 
74 ^^-^#i?|L^: «?i-2>i t^^-C*>o/co #$&W<074 ? -^g^TOS**!! 

*poaMsi«*ra*7<w^K«-cs &<> 

^-^m^r^-To (1) !*#-#^>'#«"&'SfeRJ£# i (10) Km%cfZ> 

ttAO (3) *-#v^7#fl-#JftRJ£*Ptt. ^4<Hl©*->K>t>'tt 

***»££lft»£^tr&ffi*:§lirt*« *-#7*7*Wli, MI^fiftLTStf 

o-ciiiiiii. h * - t / M^sii, mmm w*>i&&&'X 
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7^?-^ (i) fi#*^i§t£74 (2) zgt&o mtztfx&&&-7 4 ^9- 

\t, *-tfyi-Jm&&&fc]&fp (1 0) ^<o£j&^£^i^ttf>*l^«, «F4L<Ji 

iP^fc&igiE&^^Hfcfc, ^^^colEUX^^^T^-^-S^i:^^^^ Sitting -Cfc* 
„ 7-r ^^-li/AV^BS^^-S^B^-C^^o 3§B#c?>^ 

i-Sttftm:m.Km^t>ti2>&1fcJ5mK&&-r2> (compatible) &M1R2ii2>o >*v 9*7 4 

i^itgiOA? 9*7 4 ;w^-75 s 7tJ|R?ttT*3»), j&^B9£#-7K>^y$m£|p]lK1-& 
^S^rit^LTv^o *^^tc^rffl^-t9 5 v 9m3&<Ds<v 9*7 4 )V9~\t3U (gutss 
At) 9 0 TkVZM Nex t e 1 (Sfltffi&Q ^'y^fcffc 

^-tfo 3M (^M^) SStcov^TaKftKCJU 3M (&Mffim) FB-9 0 O^y^li 

&<> Nextei (&mwm) JiT;^ y *>? 4--f tju5 y^"; r^^^-v^ 

a-T'f -7 h «J TCalmina zirconia yttriddRtfr ^ < j- & ffl<D-k 7 5 

SI) -en - r ^ > ^ 'J vKi© ^7 ^ (fl);ttf7fcil#|f 4 , 9 8 3, 4 3 4f) Ji 
* #*fiK;6H-5frfctev> (^3 0 CC^tK) ^^tS^tcfflv^it^ 
-c§;£o 7-f )\s*-<oiV3i\$m 10? l^o :*§:&5L (10^ 

Z> tz ib K J** § &?l@<7) 7 ^ )V 9 - & §t^ $ HZ> o 

o** 'j-^v^ii, 74 jv*-£fi&^tt7& s ^jfa<jKiTjH§-r 

&c:fc&LK, 7fc3d$$*ia<, v*y^74 /P*-3tmtMtia 1 K£v>Tli 

gl#fj=4, 2 5 9, 0 9 5^0^5, 8 0 0, 5 8 0 it^y 9*7 4 )V9 -£##<7>B 

7 4 )V9~ T (National Filter Media Inc 

. ) ^f>A?-C^J:9 ! 5:7'ft7l/-AT*4o 

7 4 )i<?-g.\t, 7^ )V9~9 (2 0) C^tSftAP (5) 

^^ti/cs^^^-f )i<?-frhm£-rzmz*-r2>o Hi^ti^, mxa (5) 

li/*;P7 (2 2) ^L7-f JV^-mt^S^-r&o /*;P7* (2 2) 1*7 4 ;v^~^<7)f*3lg!l 
XI±nfiS^^SL#&o 74 V - ymWo&S, M>U*¥*y Y*l&fSu-fZ 

Km\<>hii2>* «; 74 am 2 (dtuktf-t * sap (5) *mz.X7 4 

m. (1) O + KgftSi^^-eiSo 

v>< o^^ife^-cti, 74 'J-->-^S»i> ^#^&1£7 4 ;^^'-£;i;I-t- 

^%fo<?>9>9 (2 4) -C&& 0 2f;*8§U*#$ L < ^aiig^K#;&2*L&I^K^fc< t 
^25psi (3K> K/WW ^^ffiTJ) i-CiJDffi3*iTV>* 0 ^f7.JE7Jfi74 

t<»i. E*li^*< Hl!)100psia (*•> F/^75-Y ^f-^MJE7J) T-$>S 
o X L< fi^ EETJfi^Jl 1 5 p s i atiS, 74 fr?-9 »J -->^!6«»r«tA 
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4 )\<?-<7)mWm*ft LT*g#lf4, 0 8 2, 5 2 3 ^-KfB«3 *ITV>* 0 

^ hJ ^ , ; _ - y>r$tWk LT*[]£>*t&o U 7-f ^*7-f )V?-<DTM 

«fcMK:ESU ^ 'J 7 ^^lOT**x*f Lvx 7 h &f|s*> Hi-fi * 

Hfflli©E#xr/^taAP (5) <OMK-ftfi-r&^A'7 (2 2) £ H IB -f 
*;fcii:l**B«Hfr3, 739, 5 5 7-t, 5, 395, 4 0 9^5, 8 3 7 , 0 1 7 

g> 7 ^ - 7*^ T -f >• ^ (N a t i o ft F"i Iter Media In 
»@IX*«I&-r*fcJ&fc> 7^^-Srt<oi»^5'>, XttS»««SS«r-^tT#S!|-r 

#>^y#*ni*ra$ii^»-ro iE]]Ktf75«c&$*u wrw*mz^ #**«t»»f*-f 

^ ui Cscrubbi ng system) £1 Hi £ ft & 0 
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y~^y<Dmm^mi—m^}^m^T (mm* 2 otorr^^ootorr) xftk> 
ii&o t*oT> )v?-frh<Dmif*\±m^i'y'Kmfozfi&i)K ®&&%k*?jf?>m 

i-;mPck$i.KM&%i£t)\t, yy-u>KMM%:&j3**)i>^wffenfr$>z>o 

*%W<n®$zy 4 -mmit, 2o<7)ig«^^t 0 i-c, %ffi.K£<oxma 
iiz>u-x>± ^ *m £ II JlEL *mw.<?)y 

^ffiXli-ett^a^ffi^-CO^e^-jKV^-y ?-*.-7 (SWNT) ^J&^fe-^li, * 

ism <7) ^ -r * - * - - y ?m n<o mm it . jee^^d £ m ±t & <r> xm m# o & & 0 

So MX?* Ltz^tf&WXit, — (6 0) fi#->K>^y#3ft-^)s£Rj&#3 (io) 

l*J^Stt£o -i fr*r-*y ? (2) 5-tt4 7^^-S (1) V-W6L% 
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